















RI D JOREDO GLJLWDO HOHYDWLRQ PRGHO '(0 RI JOREDO
KLJK TXDOLW\ P SRVWLQJ FORVH WR +57, VWDQGDUG
>@)RUVHOHFWHGDUHDVDOVRP'(0VDOVRUHIHUUHGWR








+57, PîP P P




>@ 6LQFH WKH GDWD YROXPH DQG SURFHVVLQJ ORDGRI WKH
7DQ'(0; JURXQG VHJPHQW LV HQRUPRXV IDVW SUR
FHVVLQJ DOJRULWKPV KDG EHHQ SUHIHUUHG LQ WKH GHYHORS
PHQW RI WKH V\VWHPV ,Q SDUWLFXODU WKH LQWHUIHURPHWULF
SKDVHQRLVHUHGXFWLRQUHTXLUHGWRPHHWWKH7DQ'(0;
UHTXLUHPHQWVLVSHUIRUPHGE\DFRQYHQWLRQDOî RUî
ER[FDU ILOWHU GHSHQGLQJ RQ WKH UDQJH UHVROXWLRQ 7KH
SXUSRVHRIRXULQYHVWLJDWLRQLVWRGHVLJQDPRUHLQWHOOL
JHQW ILOWHU WKDW UHVXOWV LQ EHWWHU QRLVH VXSSUHVVLRQ DQG
WZLFH WKH UHVROXWLRQ:HZLOO FDOO WKH UHVXOWLQJ'(0D
³P'(0´7KH ILOWHU VKDOO DOVR GHOLYHU D OHVV ELDVHG
DQGOHVVQRLV\FRKHUHQFHHVWLPDWHWRVXSSRUWSKDVHXQ
ZUDSSLQJ 7KLV LV KRZHYHU LV QRW WKH VWDQGDUG SUR
FHVVLQJ IRU WKH P )'(0V LQ ZKLFK DGGLWLRQDO 7DQ
'(0;SDLUVDUHUHTXLUHGDVLQSXWV







W\ PHDVXUH 7KH QXPEHU RI SL[HOV WR EH DYHUDJHG LV
PXFK KLJKHU WKDQ ZLWK D PRGHUDWHO\ VPRRWKLQJ ORFDO
ILOWHU 7KH VLPLODULW\ PHDVXUH DYRLGV ³VPRRWKLQJ RYHU
HGJHV´DQGKHOSVUHVROXWLRQ SUHVHUYDWLRQ






DQGGHPRQVWUDWH WKH LQFUHDVHGTXDOLW\FRPSDUHG WR WKH
VWDQGDUG 7DQ'(0; P SURGXFW$OVR IXWXUH JOREDO









7KH 1/PHDQV FRQFHSW SURSRVHG LQ >@>@ WDNHV DG
YDQWDJHRIWKHKLJKGHJUHHRIUHGXQGDQF\RIDQ\QDWXUDO
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LQ)LJDDQGEWKH1/PHDQVFRQFHSWUHGHILQHVWKH
³QHLJKERUKRRGRIDSL[HO L´ LQDYHU\JHQHUDO VHQVHDV
DQ\VHWRISL[HOVM LQWKHLPDJHORFDORUQRQORFDOVXFK




^ `_LY L Y , 
WKH HVWLPDWHGYDOXH ÖL 1/Y RIDQLPDJHSL[HOLVFRPSXWHG
DVDZHLJKWHGDYHUDJHRIDOOWKHSL[HOVLQWKHLPDJH
  Ö L 1/ M
M





ZKHUHWKHZHLJKW  Z L M GHSHQGVRQWKHVLPLODULW\EH
WZHHQ WKH LPDJH SDWFK DURXQG SL[HO L DQG WKH LPDJH
SDWFK DURXQG M DQG VDWLVILHV    Z L Md d DQG
  M Z L M  ¦  ,QSUDFWLFHQRWDOOWKHSL[HOVLQWKHLPDJH
DUH XVHG IRU DYHUDJLQJ EXW RQO\ WKRVH LQ D VXIILFLHQWO\
ODUJHVHDUFKZLQGRZ 7KHPHDVXUHRIWKHSDWFKVLPLODUL








JHQHUDO EHWWHU WKDQ VLPSOH SKDVHRQO\ HVWLPDWHV 7KH
6$5LPDJLQJSURFHVVVXJJHVWVHJDEUXSWFKDQJHV LQ



















 ZRXOG IROORZ RQH IRU  ORRNV 6LQFH DOVR WKH







&RKHUHQFH HVWLPDWHV EDVHG RQ VPDOO ZLQGRZV DUH QRW
RQO\QRLV\EXWDOVRELDVHG >@7KHODWWHUDVSHFWLVSDU
WLFXODUO\ DQQR\LQJ VLQFH SKDVH XQZUDSSLQJ QHHGV LQ
IRUPDWLRQRQ ORZFRKHUHQFHDUHDV )LJ FRPSDUHV WKH
FRKHUHQFHHVWLPDWHVRIRXU1/ILOWHUZLWKWKHWUDGLWLRQDO




)LJ FRPSDUHV WKHFRKHUHQFHHVWLPDWHVDW WKH WHVWVLWH
6DLQW/DZUHQFH5LYHU QHDU0RQWUpDO VKRZQ LQ)LJ
D XVLQJ WKHî ILOWHU HPSOR\HG LQ WKH VWDQGDUG7DQ
'(0; SURFHVVLQJ FKDLQ E DQG WKH GHYHORSHG 1/
ILOWHUF)URPWKHRSWLFDOLPDJHRQHFDQREVHUYHWKDW
WKH WHVW DUHD LV DPL[WXUH RIZDWHU LQFRKHUHQW IRUHVW
PHGLXP FRKHUHQFH DQG XUEDQL]HG DUHDV KLJK FRKHU
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WHUPV RI SKDVH QRLVH UHGXFWLRQ DQG FRKHUHQFH HVWLPD
WLRQ1RZZHZLOO GHPRQVWUDWH WKDW WKH1/ ILOWHU DOVR
SURYLGHVDEHWWHU VSDWLDOUHVROXWLRQ)RUWKLVSXUSRVHZH
KDYHVLPXODWHGDWDUJHWIXQFWLRQUHSUHVHQWLQJVWHSIXQF
WLRQV LQSKDVH FRKHUHQFHDQGDPSOLWXGH VHHDOVR >@
)LJXUH VKRZV WKH ILOWHU UHVXOWV IURP WKHER[FDU ILOWHU






7KH P '(0 JHQHUDWLRQ LV EDVHG RQ WKH DIRUHPHQ
WLRQHG ,73 DW '/5 ,QWHUIHURPHWULF GDWD SURFHVVLQJ LV
SHUIRUPHGLQFOXGLQJVSHFWUDO VKLIW ILOWHULQJKLJKUHVROX
WLRQ LPDJHFRUHJLVWUDWLRQE\ IXVLQJDFRKHUHQWDQGLQ




FRPSXWHG XVLQJ D UDGDUJUDPPHWULF DSSURDFK )LQDOO\
WKLV DEVROXWH SKDVH LV JHRFRGHG WR JHW WKH GHVLUHG P
7DQ'(0;'(0
7KHILUVWP7DQ'(0;'(0RIDFRDOPLQHLQ+DP
EDFK*HUPDQ\ LVVKRZQLQ )LJ 2QO\DVLQJOH LQWHU
IHURJUDPZLWK DSKDVHWRKHLJKW FRQYHUVLRQ IDFWRURI 
 PF\FOH LV XVHG LQ WKLV H[SHULPHQW 7R H[DPLQH
WKHTXDOLW\RI WKH'(0D]RRP LQWR WKH -OLFKFLW\ LV
















7DQ'(0;DFTXLVLWLRQVE\ DSSO\LQJ1/ ILOWHUV RQ WKH
LQWHUIHURPHWULF FRPSOH[ GDWD 7KH1/ ILOWHU DOVR JLYHV
XV VLJQLILFDQWO\ OHVV ELDVHG FRKHUHQFH HVWLPDWHV ZKLFK
VHUYHVDVDYHU\ LPSRUWDQW LQSXW IRUSKDVHXQZUDSSLQJ
² WKHFUXFLDOVWHSIRU'(0JHQHUDWLRQ
7KH GRZQVLGH RI WKH 1/ ILOWHUV LV WKHLU FRPSXWDWLRQDO
KXQJHU6SHHGLQJXSRI WKHVH ILOWHUV LV D UHZDUGLQJ UH
VHDUFKDQGGHYHORSPHQWWDVN
$FNQRZOHGJHPHQW
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)LJ  P7DQ'(0;GLJLWDOHOHYDWLRQPRGHORIDFRDOPLQH+DPEDFK*HUPDQ\







<DJXH0DUWLQH] DQG & 5RVVL ³3URFHVVLQJ RI %LVWDWLF
7DQ'(0; 'DWD´LQ3URF,*$566
>@ 7 )ULW] &5RVVL 1 <DJXH0DUWLQH] ) 5RGULJXH]
*RQ]DOH]0/DFKDLVH+%UHLW³,QWHUIHURPHWULFSURFHVVLQJ
RI 7DQ'(0;'DWD´LQ3URF,*$566






>@ 5 %DPOHU 	 3 +DUWO  6\QWKHWLF $SHUWXUH 5DGDU
,QWHUIHURPHWU\,QYHUVH3UREOHPVYROSS55
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